I. INTRODUCTION
RbH2 Dz~,~PO4 is known to crystallize at room temperature in two different modifications. ' The tetragonal form, which is isomorphous to KHzPO4, is stable for low deuterium concentrations whereas the monoclinic form is stable for high deuterium concentrations. The high-temperature paraelectric phase I has the same space group as pseudo-one-dimensional monoclinic paraelectric CsH2PO4.
The transition from phase I to phase II is connected with the appearance of a superlattice along the c axis and the change of the mirror plane into a glide plane. ' The transition from phase II to phase III is connected with the appearance of another superlattice along the a axis and -according to these authors ' -the loss of the center of symmetry. Phase III was thus considered to be ferrielectric rather than antiferroelectric. Very T,2. The temperature dependences of the spin-lattice relaxation times T, for the c-chain and b-chain deuterons between 10' and 120'C at blHo, are shown in Fig. 3 I-- It should be further stressed that both the c-chain and the b-chain deuteron spin-lattice relaxation times are and the correlation time r for this motion (r) 10 s) decreases with increasing temperature.
We believe that such a mechanism is proveded by deuteron interbond motion induced by DzPO4 rotations. This explains not only the observed T dependence of the deuteron T"but also the equality of the b-and c-chain deuteron relaxation rates. The relaxation data in Fig. 1 give an activation energy of 0.34+0.02 eV for both c and b deuterons. This is a lower activation energy than the one observed for KDzPO4.
' Therefore the deuteron interbond motion in RbD2PO4 is expected to be faster than in KD2PO4 at a given temperature, and the T& . ,in RbDzPO4 is correspondingly shorter.
To get additional insight into the nature of the deuteron motion, the electrical conductivity o. was measured along the a, b, and c crystal axes as a function of temperature (Fig. 4) . There is no anomaly at T,3. Around 500 K the crystal decomposes. Within the mean-field theory the model can be represented by a Landau-type free-energy expansion F(T,P, , Pz, P)p, P2p, ri)= , 'ari +-, 'b71 +--, 'a)(Pf +P)p)+ -, 'a2(P2 +P2p)+ , 'b)(P-) +P, p) + 4b2(P2 -+P2p) -f'(P, P2 +P,pP2p)+h(Pi~P2p+P2 P,p)
IV. MODEL FOR THE PHASE TRANSITIONS
The model represents an extension of Kittel s two-sublattice model which allows only for a transition from the paraelectric to the antiferroelectric, or from the paraelectric to the ferroelectric phase but not the paraelectric-antiferroelectricferrielectric phase sequence (Fig. 5 ). ters. The order parameter g, connected with the "trans- In phase I g = 0, P, , =0, in phase II g&0, P, & =0, in phase III g&0, P, = P», P~= -Pz& so that -g; &P;I=0, whereas in phase IV g, IP, &0.
